Inflammatory response and cathepsins in silica-exposed Hermansky-Pudlak syndrome model pale ear mice.
Hermansky-Pudlak syndrome (HPS) is a hereditary disorder involving the sorting processes of intracellular organelles such as lysosomes of reticuloendothelial cells. Pale ear (ep) mouse is known to have the HPS1 gene mutation, which is seen in patients with HPS and pulmonary fibrosis. As pulmonary fibrosis is not spontaneously observed in ep mice, we hypothesized that external stimuli are necessary for the genetic predisposition of its development. We used silica as the external stimulus to induce the alveolar macrophage-mediated inflammatory response and evaluated the pathological changes of the lung and biochemical analysis of collagenolytic lysosomal enzymes cathepsins L and B in ep mice. Treatment with silica induced the following: persistent accumulation of activated macrophages; delayed clearance of silica from alveolar spaces; and increased collagen fibers in alveolar tissues, which were shown with trichrome staining in ep mice. The comparison of bronchoalveolar lavage cells between the naïve ep and control mice revealed: decreased enzymatic activities but increased antigenic levels of cathepsins L and B, resulting in significantly lower ratios of activity to antigen; increased ceroid deposits and cathepsin L antigens in lysosomes; and no abnormal forms of cathepsins were detected. After silica instillation, activities of cathepsin L in the ep mice increased but ratios of activity to antigen were still significantly low. These phenomena induced by silica suggest that external stimuli bring forth fibrogenesis in the animal models or humans that have HPS1 gene mutation.